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(54) COLORING METHOD FOR PLASTIC LENS 

(57)Abstract: 

PURPOSE: To cany out the uniform dyeing of plastic 
lens with favorable color tone by immersing and treating 
plastic lens in a dying solution prepared by adding a 
specific carrier to an aqueous disperse dye solution. 
CONSTITUTION: Plastic lens. esp. made from a low 
water-absorptive resin material containing aromatic ring 
and/or halogen element is immersed and treated at 50- 
100°C for 5sec to 1hr or so in a dyeing bath containing a 
disperse dye, formulated with a carrier consisting of a 
propylene glycol monomethyl ether of fonmula I R1 is 1- 
3C alkyl; R2 is CH2-CH(CH3) or CH2CH2CH2; (n) is 1- 
2) and/or compound of fomiula II [R3 and R4 are each H 
or 1-3C alkyl; R5 is of fomiula III or fomiula IV (R6 is H 
or 1-3C alkyl): where, R3, R4 and R6 are not H at the 

same time; (m) is 1-2)] (e.g. 3-methoxy-1,2-propanediol). thus accomplishing the objective 
uniform dyeing of the lens. The lens thus dyed is suitable as sunglass, etc. 
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1. Name of Method: Method of coloring plastic lens. 

2. Scope of the Patent 

Method of coloring plastic lens whose characteristic is that when 
coloring the plastic lens by immersing in dispersed dye aqueous 



solution, coloring solution where carrier l'-50 parts by weight indicated 
with below mentioned General Eq. (I) and/or Eq. (II) is immersed in 
water 100 parts by weight of dispersed dye aqueous solution as the 
dispersed dye aqueous solution. 

General Equation (l) (see the original) 

(In the Equation, R' denotes the alkyl group having 1-^3 number of carbons 
and R2 denotes CH2 CH3 or -~CH2 CH2 CH2-. n is the integer) 

1 

General equation (II) (See the original) 

(In the Equation, R3 and R^ denote the alkyl group having hydrogen 

CH3 

atoms or carbon number and R^ denotes -CH CH^-^ or -CHCH2 CH2- (R^ 

OR6 

denotes the alkyl group having 1^3 hydrogen atoms or carbon number). 
However, R3, R4 and R6 are never hydrogen atoms simultaneously, m is the 
integer of l'^2.) 

3, Details of invention 
[Industrial Application] 

The present invention is concerning the method of coloring plastic lens, 
especially one made from low water absorption resin material containing 
aromatic ring and/or halogen element, at the required speed, in a suitable 
color tone, uniformly and stably. 

[Conventional Technology] 

Amidst the trend of a definite shift from inorganic glass lens to plastic lens, 
expectations from resin materials that can produce plastic spectacle lens 
that are thinner and lighter than poly (di-ethylene glycol bisaryl carbonate 
(Hereafter abbreviated as CR 39), the main resin material for plastic lens, 
are very high. These expectations are realized based on high refraction rate 
of resin but of late, various types of high refraction rate resin materials have 
been proposed and some are being practically used as well. However, since 
most of these high refraction rate resin materials contain aromatic ring 
and/or halogen elements as structural characteristics, they are highly 
hydrophobic and have low water absorption. Therefore, compared to CR 39, 
they have the drawback of being hard to color with dispersed dyes. 



At present, since the line up of dyes for CR 39 has been completed and is 
widely used, it is demanded of resin materials that the dyes and coloring 
equipment should be usable in their case as it is. However, in plastic lenses, 
low water absorption rate is not desirable from the viewpoint of 
maintenance of profile irregularity. Since a certain level of absorption rate is 
necessary for proper coloring with dispersed dyes, it is an obstruction in the 
development of resin materials as an antinomic phenomenon. For instance, 
in case of plastic lens having water absorption rate bigger than 0.9 weight% 
when immersed for 2 hours in 100°C water, coloring is comparatively easier 
and by adding surface active agent and salts hke (di) potassium hydrogen 
phosphate to dye aqueous solution, it is possible to improve the chromatic 
character further but in case of low absorption plastic lens where water 
absorption rate is below 0.9 weight% when immersed in lOO^C for 2 hoiu*s, it 
is not possible to dye with aforesaid method at all. 

To overcome this drawback, methods where di-phenyl, phenol, salicylic acid 
system carriers are added to dye aqueous solution have been proposed but 
although these methods improve the coloring speed, it is difficult to have 
uniform coloring and hence they cannot be called adequate methods. 

[Issues that the present invention attempts to solve] 

The objective of the present invention is to offer the method of coloring 
plastic lens, especially one made from low absorption resin material 
containing aromatic ring and/or halogen elements, at the desirable speed, at 
appropriate color tone, uniformly and stably. 

[Means to solve the issues] 

The present invention offers the method of coloring plastic lens, which can 
achieve the above-mentioned objectives. 

To be more precise, the present invention is concerning the method of 
coloring plastic lens whose characteristic is that when coloring the plastic 
lens by immersing in dispersed dye aqueous solution, coloring solution 
where carrier 1-50 parts by weight indicated with below mentioned General 
Eq. (I) and/or Eq. (II) is mixed in water 100 parts by weight of dispersed dye 
aqueous solution as the dispersed dye aqueous solution. 



General Eq. (I) See the original 



[In this Eq., R' denotes the alkyl group having 1~3 carbon number and 

CH3 

R2 denotes CH2 1 or -CH2 CH2 CH2-. t\ is the integer of 1-2). 
CH- 

General Equation (II) (See the original) 

In the Eq., Rs and R4 denote the alkyl group having 1-3 hydrogen atoms 

CH3 

or carbon number and R^ denotes -CH= 1 or CHCH2 CH2- (R6 

CH- 

denotes the alkyl group having 1-3 hydrogen atoms or carbon number). 
However, Rs, R* and R6 are never hydrogen atoms simultaneously, m is the 
integer of 1-2). 

In the present invention, carriers mixed in dispersed dye aqueous solution 
are those indicated with General Eq. (I) and (II). 

In case R' in General Eq. (I) and R3, R4 and Rein General Eq. (II) are Alkyl 
groups, in case of alkyl group which is one of methyl group, ethyl group or 
propyl group and carbon number is above 4, although chromatic character is 
ensured, dispersion to dye aqueous solution is poor and it is difficult to have 
uniform coloring of plastic lens. 

As specific examples of carriers indicated with General Eq. (I), one can 
enumerate propylene glycol mono methyl ether, propylene glycol mono ethyl 
ether, propylene glycol mono methyl ether, dipropylene glycol mono methyl 
ether, di-propylene glycol mono methyl ether, di-propylene glycol mono 
methyl ether, tri-methylene diol mono ethyl ether, tri-methylene did 
monopropyl ether etc. Further, as specific examples of carriers indicated 
with General Eq. (II), one can cite 3-methoxy - 1.2 propane diol, 3 - ethoxy, 
- 1.2 propane diol, - 1.3 dimethoxy - 2 - propanol, 1.3 - ethoxy - 2 - 
propanol etc. 

More than 2 carriers indicated with Eq. (I) and (II) may be used or carriers 
mdicated with these 2 equations may be used at the same time. 

Coloring solution used in the present invention is adjusted by mixing 
carriers indicated with General Eq. (I) and/or Eq. (II) in dispersed dye 
aqueous solution. 



Amount of mixing of carriers indicated with Eqs, (I) and/or (II) in the 
dispersed dye aqueous solution is 1-^50 parts by weight to 100 parts by 
weight of water in dispersed dye aqueous, solution, preferably 2'-'30 parts by 
weight. In case amount of mixing of carriers indicated with Eq. (I) and/or Eq. 
(II) is below 1 part by weight, effect of the present invention is not obtained 
and if it exceeds 50 parts by weight, uniform coloring of plastic lens becomes 
difficult. 

Dispersed dye aqueous solution where carriers indicated with Eq. (I) and/or 
Eq. (II) are mixed, denotes the solution where prescribed amount of 
dispersed dyes and dye auxiliary and other additives are dissolved or 
dispersed, depending on requirement. 

If it is dispersed dye, there is no restriction and Bista plux blue, Bista plux 
yellow C, Bista plux red, Bista plux Grey, Seiko brown D, Diacoat Green D, 
Nikon Grey H etc. can be used as dyes. These can be used independently or 
in a mixed form depending on the tone required. Further, Nikon orma 70, 
Seiko plux etc can be used as dye auxiharies that are mixed depending on 
requirement. 

Concentration of dispersed dye in dispersed dye aqueous solution should 
ideally be 0.05-'2 weight%. And the concentration of dye auxiliary should 
preferably be in the range of 0.01-2 weight%. 

Next, plastic lens is immersed in this regulated dye solution to carry out 
coloring. 

Since temperature of dye and duration of coloring of plastic lens varies 
depending on the concentration of dye, one cannot fix it generally but 
desired dye plastic lens is obtained usually when they are in the range of 
SO-IOO^C and 5 seconds-- 1 hour respectively. It is desirable to stir the dye 
solution to enhance the effectiveness of coloring. 

Further, tone of the plastic lens is similar to mixing of watercolors. Desired 
color tone can be obtained by mixing the aforesaid dispersed dyes suitably. 

As for the plastic lens used in the present invention, there is no specific 
restriction but dried cylindrical sample made up of resin material 
containing aromatic ring and/or halogen elements in the structure and 
having thickness of 3mm, diameter ((|)) 50mm is especially effective for 
plastic lens whose absorption rate following soaking in lOO^'C water for 2 



hours is below 0.9 weight%. Plastic lens made up of resin materials like 
copolymer Polystyrene, tetra promobis phenol A di-methacrylate and 
styrene, copolymer of 4.4' - bis (metha cryroil thio), 3.3' - di-phenyl through 
field and styrene, copolymer of 3.3' - di-vinyl di-phenyl and 4.4' - (2 Acryloyl 
oxyethyloxy) - 2.2' - diphenyl propane, copolymer of diallyl isophthalate and 
benzyl metha acrylate etc. can be enumerated as representative ones for 
plastic lens. 

[Instances of AppHcation] 

In the following lines, present invention has been explained based on 
instances of its application as well as comparative instances. 

Further, coloring speed and coloring spots in these instances have been 
judged based on following methods. 

(1) Coloring Speed 

-2D lens was soaked for 5 minutes in coloring solution at 87°C and dyed. 
Permeability after coloring was measured and was evaluated through 
below mentioned 3 stages. 

O: Dyed well (At 550nm, permeability is below 70%) 
A" Dyed to some extent (At 550 nm, permeabihty is above 70% but 
below 80%) 

x: Does not dye at all (At 550 nm, permeabihty is above 80%) 

(2) Coloring spot 

Coloring was carried out at similar conditions as (I) above and coloring 
of lens was observed with naked eyes and evaluated through following 
3 stages. 

O: There are no coloring spots (convex surface was turned downwards 

and on rotating the lens, no spots were found) 
A- There are some spots (concave surface is turned downwards and 

on rotating the lens, spots are not found) 
x: There are sports (concave siuface is turned downwards and on 

rotating the lens, spots are found) 

Instance of AppHcation 1 

Resin composite made up of tetrapromo bis phenol A dimetha chrylate 75g, 
styrene 25g and 2.2' - azo bis iso butylonitrile 0.5g was hardened based on 
casting method to obtain -2D lens. On the other hand, dye (Seiko Brown D) 



2g and propylene glycol mono methyl ether lOOg were added to water 11 and 
while stirring it, temp, was raised to 87°C coloring solution to dye it. 



Permeability at 550nm was 65% and its coloring speed was same as lens 
made up of CR 39 and no spots were found. 

Application Instances 2~10 and Comparative Instances 1~7 

Lenses of various composites indicated in Table 1 were formed based on the 
method mentioned above under Instance 1 and they were soaked in coloring 
solution and dyed like Table 1. Results have been indicated in Table 1. 

Table 1 





Resin Material of lens 


Jjye 


Carrier 


Coloring 


Coloring 




Type 


Water 




Type 


Amount 


" Speed 


snots 




Note 1) 


Absorption 
Rate (%) 




Note 3) 


Added 

(Parts by 
weight) 






Application 


See the 


See the 


See the 


See the 


See the 


See the 


See the 


Instance 1 


original 


original 


original 


original 


original 


original 


original 


Application 
















InstflncB 2 
















Application 
















Instance 3 
















Application 
















Instance 4 
















Application 
















Instance 5 
















Application 
















Instance 6 
















Application 
















Instance 7 
















Application 
















Instance 8 
















Application 
















Instance 9 
















Application 
















Instance 10 
















Comparative 
















Instance 1 

















Comparative 

Instance 2 
Comparative 

Instance 3 
Comparative 

Instance 4 
Comparative 

Instance 5 
Comparative 

Instance 6 
Comparative 

Instance 7 I 

NOTE 1) Resin materials of lens used in Table 1 were as indicated below. 
Figures in brackets indicate the weight composition ratio. 

A: Copolymer of Tetra bromo bis phenol A di-metha chrylate/styrene 
(75/25) 

B: Copolymer of 4.4' - bis (metha chryloylthio) diphenyl sulfide/styrene 
(67/33) 

C: Copolymer of diallyl isophthalate / benzyl methachrylate (50/50) 

Further, rate of absorption of lens resin materials is for the case when dried 
cylindrical sample with 3mm thickness and 50mm <|) is soaked in 100°C 
water for 2 hours. 

NOTE 2) Dyes used in Table 1 were as under. 

SBD: Seiko Brown D 
NGH: Nikon Grey D 
VCB: Vista Plux Yellow C 

NOTE 3) Carriers used in Table 1 were as under 
PGM: Propylene glycol mono methyl ether 
MPG: 3 - methoxy propylene glycol 
PGE: Propylene glycol mono ethyl ether 
PGP: Propylene glycol mono propyl ether 
PGB: Propylene glycol mono butyl ether 
DPGM: Dipropylene glycol mono methyl ether 



TMGM" Trimethylene glycol mono methyl ether 
TMGP: Trimethylene glycol mono propyl ether 
PPG: 3 — methoxy propylene glycol 
O PP: Orthophenyl phenol 
MS: Methyl Salicyclate 

Moreover, amount of carrier addition denotes the weight of carrier added in 
water 11 (lOOOg) 

[Effects of Invention] 

According to present invention, plastic lens that could not be dyed with 
conventional method can now be dyed at the desired speed, uniformly and 
without any spots. Plastic lens obtained based on the present invention, can 
be used both for power glasses as well as sunglasses and fashion glasses. 



